The characteristics of the microsomal hydroxylation of tolbutamide.
The in vitro metabolism of tolbutamide to the hydroxymethyl derivative was studied using hepatic microsomal homogenates. The hydroxymethyl metabolite was quantitated by HPLC. The hepatic microsomal hydroxylase was completely inhibited by carbon monoxide and was NADPH dependent. Metyrapone, alpha-naphthoflavone, phenelzine, mercuric chloride, and nitrogen significantly inhibited the reaction indicating the involvement of the cytochrome P-450 monooxygenase. Species variation showed that the order of hepatic microsomal activity was rat greater than rabbit much greater than guinea pig much greater than mouse and hamster. The reaction increased with time up to 40 min and followed Michaelis-Menten kinetics in rat liver microsomes with apparent Km and Vmax values of 224.4 microM and 359.9 pmol.mg-1.min-1, respectively. The reaction was induced by phenobarbital but was depressed after pretreatment with 3-methylcholanthrene and isosafrole. However, expression of the hydroxylase activity per nanomoles of cytochrome P-450 showed that the activity was much higher in liver microsomes of isosafrole pretreated rats. These results indicate the involvement of different isozymes of cytochrome P-450 in the microsomal hydroxylation of tolbutamide.